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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement file 31 October 2003 has been entered and 
reference considered by the examiner 

Drawings 

The examiner approves the drawings filed 31 October 2003. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3, 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schmitt (4,85,836). 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over of Schmitt. The 
reference of Schmitt discloses a projection-type optical encoder comprising of a light emitting 
element (5), a moving grating plate (1) with moving transmissive grating (2) sections of a 
predetermined width that are aligned at a fixed pitch, a fixed grating plate (7) with fixed 
transmissive grating (8) sections of a predetermined width that are aligned at a fixed pitch, a set 
of light receiving elements (10) that receive light that has been emitted from the light source (5) 
and has passed through the moving transmissive grating (2) sections and the fixed transmissive 
grating (8) sections, and an origin position detecting mechanism (3) for detecting an origin 
position of the moving grating plate (1), wherein the origin position detecting mechanism 
includes a moving grating region for origin position detection that is formed on the moving 
grating plate, a fixed grating region for origin position detection that is formed on the fixed 
grating plate, and a set of light receiving elements (11) for origin position detection that are 
included in the set of light receiving elements and the set of light receiving elements (1 1) for 
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origin position detection includes a set of Z phase light receiving elements that generate a Z 
phase signal and a set of 71 phase light receiving elements that generate a Z' phase signal that 
differs in phase to the Z phase signal (col. 2, line 44-54) which result to alignment of pattern of 
grating sections in the moving grating region and the fixed grating region and an alignment 
pattern of the set of Z phase light receiving elements and the set of 71 phase light receiving 
elements are determined so that one peak (fig. 1 (i.e. s 2 and R)) respectively appears in 
amounts of light received by the set of Z phase light receiving elements and the set of Z' phase 
light receiving elements when the moving grating plate moves, and the origin position of the 
moving grating plate is detected based on the Z phase signal and the Z phase signal (fig. 
1)(col. 2, line 20-30). Further, the reference of Schmitt disclose transmissive grating sections for 
origin detection and non-transmissive grating sections for origin detection for the moving 
transmissive grating sections and the fixed transmissive grating sections are aligned in the 
moving grating region and the fixed grating region, respectively, however the reference of 
Schmitt is silent regarding the sizes/dimensions of transmissive grating sections because there 
is no reason for the dimensions to be the same since they are independent of each other. 
Therefore it would have been obvious to one having ordinary skill in the art at the time of 
invention to provide transmissive grating sections for origin detection and non-transmissive 
grating sections for origin detection that are wider than the moving transmissive grating sections 
for the purpose of aligning respective one of the scanning fields. 

As to claims 3 and 6, Schmitt discloses everything claimed, as applied to claim 1 and 4 
above, in addition discloses wherein the set of light receiving elements includes a set of inverse 
Z phase light receiving elements that generate an inverse Z phase signal that is an inverse 
signal of the Z phase signal and a set of inverse Z' phase light receiving elements that generate 
an inverse Z' phase signal that is an inverse signal of the Z' phase signal, and the origin position 
of the moving grating plate is detected based on a differential signal of the Z phase signal and 
the inverse Z phase signal and a differential signal of the Z' phase signal and the inverse Z' 
phase signal (fig. 1 (i.e. graph) )(col. 2, line 31-col. 3, line 1-35). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over of Schmitt. The 
reference of Schmitt discloses an optical encoder comprising of a light emitting element (5), a 
moving grating plate (1) with moving transmissive grating (2) sections of a predetermined width 
that are aligned at a fixed pitch, a fixed grating plate (7) with fixed transmissive grating (8) 
sections of a predetermined width that are aligned at a fixed pitch, a set of light receiving 
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elements (10) that receive light that has been emitted from the light source (5) and has passed 
through the moving transmissive grating (2) sections and the fixed transmissive grating (8) 
sections, and an origin position detecting mechanism (3) for detecting an origin position of the 
moving grating plate (1), wherein the origin position detecting mechanism includes a moving 
grating region for origin position detection that is formed on the moving grating plate, a fixed 
grating region for origin position detection that is formed on the fixed grating plate, and a set of 
light receiving elements (11) for origin position detection that are included in the set of light 
receiving elements and the set of light receiving elements (1 1) for origin position detection 
includes a set of Z phase light receiving elements that generate a Z phase signal and a set of Z 
phase light receiving elements that generate a Z' phase signal that differs in phase to the Z 
phase signal (col. 2, line 44-54) which result to alignment of pattern of grating sections in the 
moving grating region and the fixed grating region and an alignment pattern of the set of Z 
phase light receiving elements and the set of Z' phase light receiving elements are determined 
so that one peak (fig. 1 (i.e. s 2 and R)) respectively appears in amounts of light received by the 
set of Z phase light receiving elements and the set of Z' phase light receiving elements when 
the moving grating plate moves, and the origin position of the moving grating plate is detected 
based on the Z phase signal and the Z' phase signal (fig. 1)(col. 2, line 20-30). Further, the 
reference of Schmitt disclose transmissive grating sections for origin detection and non- 
transmissive grating sections for origin detection for the moving transmissive grating sections 
and the fixed transmissive grating sections are aligned in the moving grating region and the 
fixed grating region, respectively, however the reference of Schmitt is silent regarding the type 
of optical encoder (i.e. reflective-type) and the sizes/dimensions of transmissive grating sections 
because there is no reason for the sizes/dimensions to be the same since they are independent 
of each other. Therefore it would have been obvious to one having ordinary skill in the art at the 
time of invention to provide transmissive grating sections for origin detection and non- 
transmissive grating sections for origin detection that are wider than the moving transmissive 
grating sections for the purpose of aligning respective one of the scanning fields, further optical 
encoders are classified into a reflection-type encoder and a transmission-type encoder as 
evident by Omi (5,995,229)(col. 1, line 13-16), it would have been obvious to one having 
ordinary skill in the art at the time of invention to provide a reflective-type optical encoder for the 
purpose of detecting reflected light from scale gratings. 
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Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schmitt 
(4,85,836) in view of Nagase et al. (5,1 17,105) or Ogawa (5,499,098). 

As regard to claim 2, Schmitt discloses a projection-type optical encoder comprising of a 
light emitting element (5), a moving grating plate (1) with moving transmissive grating (2) 
sections of a predetermined width that are aligned at a fixed pitch, a fixed grating plate (7) with 
fixed transmissive grating (8) sections of a predetermined width that are aligned at a fixed pitch, 
a set of light receiving elements (10) that receive light that has been emitted from the light 
source (5) and has passed through the moving transmissive grating (2) sections and the fixed 
transmissive grating (8) sections, and an origin position detecting mechanism (3) for detecting 
an origin position of the moving grating plate (1), wherein the origin position detecting 
mechanism includes a moving grating region for origin position detection that is formed on the 
moving grating plate, a fixed grating region for origin position detection that is formed on the 
fixed grating plate, and a set of light receiving elements (11) for origin position detection that are 
included in the set of light receiving elements, and the set of light receiving elements (11) for 
origin position detection includes a set of Z phase light receiving elements that generate a Z 
phase signal and a set of Z' phase light receiving elements that generate a Z' phase signal that 
differs in phase to the Z phase signal (col. 2, line 44-54) which result to alignment of pattern of 
grating sections in the moving grating region and the fixed grating region and an alignment 
pattern of the set of Z phase light receiving elements and the set of Z' phase light receiving 
elements are determined so that one peak (fig. 1 (i.e. s 2 and R)) respectively appears in 
amounts of light received by the set of Z phase light receiving elements and the set of Z' phase 
light receiving elements when the moving grating plate moves, and the origin position of the 
moving grating plate is detected based on the Z phase signal and the Z phase signal (fig. 
1)(col. 2, line 20-30). Further, the reference of Schmitt disclose transmissive grating sections for 
origin detection and non-transmissive grating sections for origin detection for the moving 
transmissive grating sections and the fixed transmissive grating sections are aligned in the 
moving grating region and the fixed grating region, respectively, however the reference of 
Schmitt is silent regarding the sizes/dimensions of transmissive grating sections and the 
arrangement in accordance with an M-series arrangement pattern because there is no reason 
for the dimensions to be the same since they are independent of each other. Therefore it would 
have been obvious to one having ordinary skill in the art at the time of invention to provide 
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transmissive grating sections for origin detection and non-transmissive grating sections for 
origin detection that are wider than the moving transmissive grating sections for the purpose of 
aligning respective one of the scanning fields. Further, the reference of Nagase show that the 
use of M-series is well know in the art (col. 1, line 19-52) as evidence by Ogawa 
(5,499,098)(col. 9 and col. 10), therefore it would have been obvious to one having ordinary skill 
in the art at the time of invention to provide transmissive grating sections for origin detection and 
non-transmissive grating sections for origin detection that are arrange in accordance with an M- 
series arrangement pattern for the purpose of synchronizing a signal for data transmission. 

As regard to claim 5, Schmitt discloses a optical encoder comprising of a light emitting 
element (5), a moving grating plate (1) with moving transmissive grating (2) sections of a 
predetermined width that are aligned at a fixed pitch, a fixed grating plate (7) with fixed 
transmissive grating (8) sections of a predetermined width that are aligned at a fixed pitch, a set 
of light receiving elements (10) that receive light that has been emitted from the light source (5) 
and has passed through the moving transmissive grating (2) sections and the fixed transmissive 
grating (8) sections, and an origin position detecting mechanism (3) for detecting an origin 
position of the moving grating plate (1), wherein the origin position detecting mechanism 
includes a moving grating region for origin position detection that is formed on the moving 
grating plate, a fixed grating region for origin position detection that is formed on the fixed 
grating plate, and a set of light receiving elements (11) for origin position detection that are 
included in the set of light receiving elements, and the set of light receiving elements (1 1) for 
origin position detection includes a set of Z phase light receiving elements that generate a Z 
phase signal and a set of Z' phase light receiving elements that generate a Z' phase signal that 
differs in phase to the Z phase signal (col. 2, line 44-54) which result to alignment of pattern of 
grating sections in the moving grating region and the fixed grating region and an alignment 
pattern of the set of Z phase light receiving elements and the set of Z phase light receiving 
elements are determined so that one peak (fig. 1 (i.e. s 2 and R)) respectively appears in 
amounts of light received by the set of Z phase light receiving elements and the set of Z' phase 
light receiving elements when the moving grating plate moves, and the origin position of the 
moving grating plate is detected based on the Z phase signal and the Z' phase signal (fig. 
1)(col. 2, line 20-30). Further, the reference of Schmitt disclose transmissive grating sections for 
origin detection and non-transmissive grating sections for origin detection for the moving 
transmissive grating sections and the fixed transmissive grating sections are aligned in the 



Application/Control Number: 10/697,322 



Art Unit: 2877 



Page 7 



moving grating region and the fixed grating region, respectively. However the reference of 
Schmitt is silent regarding the type of optical encoder (i.e. reflective-type), the sizes/dimensions 
of transmissive grating sections and the arrangement in accordance with an M-series 
arrangement pattern because there is no reason for the dimensions to be the same since they 
are independent of each other, therefore it would have been obvious to one having ordinary skill 
in the art at the time of invention to provide transmissive grating sections for origin detection and 
non-transmissive grating sections for origin detection that are wider than the moving 
transmissive grating sections for the purpose of aligning respective one of the scanning fields. 
Further optical encoders are classified into a reflection-type encoder and a transmission-type 
encoder as evident by Omi (5,995,229)(col. 1, line 13-16), it would have been obvious to one 
having ordinary skill in the art at the time of invention to provide a reflective-type optical encoder 
for the purpose of detecting reflected light from scale gratings. The reference of Nagase 
discloses that the use of M-series is well know in the art (col. 1, line 19-52) as evidence by 
Ogawa (5,499,098)(col. 9 and col. 10), therefore it would have been obvious to one having 
ordinary skill in the art at the time of invention to provide transmissive grating sections for origin 
detection and non-transmissive grating sections for origin detection that are arrange in 
accordance with an M-series arrangement pattern for the purpose of synchronizing a signal for 
data transmission. 

Additional Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The references listed in the attached form PTO-892 teach of other prior art 
projection/reflection-type optical encoder that may anticipate or obviate the claims of the 
applicant's invention. 

Conclusion 

Fax/Telephone Information 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Isiaka Akanbi whose telephone number is (571) 272-8658. The examiner 
can normally be reached on 8:00 a.m. - 4:30 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley Jr. can be reached on (571) 272-2800 ext. 77. The fax phone 
number for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



February 16, 2006 



Isiaka Akanbi 




LAYLA Q. LAUCHMAN 
PRIMARY EXAMINER 



